SUMMARY The number of infections with penicillinase-producing Neisseria gonorrhoeae (PPNG) strains in Singapore has risen from three in 1976 to 1792 in 1979. In the latter year they formed 19-2% of all infections with gonorrhoea, and 1280 of the strains isolated were from female prostitutes. The prevalence of PPNG infections is analysed according to the different sections of the community and racial groups. Despite energetic control measures PPNG strains are not being contained within Singapore. Thus global dissemination from such a busy port and tourist centre is a real danger.
Introduction
Since their first recognition early in 19761 2 penicillinase-producing strains of Neisseria gonorrhoeae (PPNG) have been reported in more than 30 countries based on bacteriological or epidemiological evidence. This widespread prevalence threatens the success of standard single-dose penicillin treatment regimens for gonorrhoea.
PPNG strains were first isolated in Singapore late in 19763 and have been increasing ever since. Singapore is one of the world's busiest tourist and business centres. Because of its geographical location and economic development it serves as a link between several parts of South-east Asia and the rest of the world. In 1979, just over two million visitors from all parts of Asia, Europe, Australasia, and North America disembarked in Singapore. This paper presents (1) the epidemiological data and trends; and (2) the control measures instituted.
Epidemiological data
The data used in this paper were obtained mainly from Middle Road Hospital (the main dermatovenereological centre in Singapore) and other government medical institutions. All 
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Control measures
The general aspects of STD control in Singapore have been described by Rajan.4 Measures aimed at limiting the spread of PPNG strains include intensive bacteriological surveillance, effective treatment, determined contact tracing, and control of the infection in prostitutes.
All patients with suspected gonorrhoea have smears and cultures performed. All isolates of N gonorrhoeae are routinely screened for penicillinase production by the iodometric method.5 When a penicillinase-producing strain is identified a state of epidemiological alert is declared. The laboratory informs the epidemiological control unit immediately and contact tracers are sent out at once to contact and advise the patient to seek immediate treatment.
For the treatment of PPNG infections we favour the use of a single 2-g dose of kanamycin intramuscularly. This aminoglycoside, which is relatively cheap in Singapore, has given a cure rate of 98%07. 6 Treated patients are advised to come back for followup, when smears and cultures are carried out on the third, seventh, and fourteenth day to confirm cure.
All patients with PPNG infections are interviewed about their sexual partners, and rapid contact tracing is undertaken. Contacts are investigated and treated if found to be infected. Epidemiological treatment is not routinely given, but if the epidemiological evidence strongly suggests an infection the contact is treated after the relevant tests have been performed.
Prostitutes continue to be the main source of infections, and a system to limit the incidence of infection in this group has been developed. Towards the end of 1976 a medical scheme incorporating the assistance of the police department, computer services department, laboratory and clinical services, and general practitioners was launched. Prostitutes are required to register with this scheme and to present regularly for periodic examinations and treatment if found to be infected. Compliance is ensured by persuasion, motivation, and the occasional use of subtle legal pressure. About 5000 prostitutes are currently in the scheme, and the reversal of the male-to-female ratio for gonorrhoea to 1: 3 gives clear proof of the success of this scheme.
Conclusions
It is obvious, however, that despite the above measures we are unable to contain PPNG infections in Singapore. As infection by these strains becomes more prevalent, the standard single-dose penicillin treatment regimen for gonorrhoea will become progressively less efficacious and will eventually need to be changed. This will necessarily mean the use of more costly drugs, such as the aminoglycosides. There is also the additional possibility of increasing resistance to these agents with increased usage. Yet another potential consequence of such a change is an increase in the incidence of infectious syphilis, as the use of aminoglycosides may not abort incubating syphilis.
With the spread of PPNG, an increase in ophthalmia neonatorum and pelvic infections due to PPNG strains7 8 can be expected. There are, as yet, no established recommended treatment schedules for complicated gonococcal infections due to PPNG. The cost of using cefuroxime or other cephalosporins will prove prohibitive for a developing country, while the need to use an aminoglycoside in multiple doses will increase the risk of eighth nerve damage and renal toxicity.
Finally, and most importantly, the establishment of PPNG in a busy port and tourist centre like Singapore means that the risk of global dissemination constitutes a real danger. 
